Carcinogenicity and genotoxicity of the herbicide 2,4,5-trichlorophenoxyethanol (TCPE) contaminated with dioxin.
In an earlier study 2,4,5-trichlorophenoxythanol (TCPE) contaminated with dioxin, a component of the Hungarian herbicide Buvinol, was found to be hepatocarcinogenic. In the present work, the hepatocarcinogenicity of TCPE was compared to its possible genotoxicity in vitro, using the Salmonella/microsome test for mutagenicity and for its DNA-damaging effect, the induction of sister chromatid exchanges (SCE) in Chinese hamster cells in vitro. It was found that purified TCPE (with 0.1 ppm dioxin content) was under no conditions mutagenic by the Ames test, i.e., it belongs to the group of false-negative chemicals. TCPE was, however, genotoxic; its DNA-damaging effect was demonstrated by an increase in the frequency of SCE, while pure dioxin of corresponding amount was ineffective. However, elevated SCE frequency and the toxicity on bacteria and mammalian cells by TCPE were significantly decreased by the metabolic activation system (S-9 mix) isolated from liver. This observation indicates that in the detoxication of TCPE in vitro, a key role is to be attributed to the hepatic microsomal enzymes. It is presumed that TCPE is hepatocarcinogenic only in a dose range which has exhausted the detoxicating capacity of the liver.